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(57) Abstract 



PURPOSE; To stably attain good 
coupling by providing extended 
clearance parts in guide pin holes 
and to absorb the variance of guide 
hole pitch and the deformation of 
guide pins. 

CONSTITUTION: Optical fiber guide 
grooves 3 and guide pin holes 4 are 
worked on V-grooved substrates 
consisting of silicon materials and 
flat plates are joined thereon to 
form ferrules 1 0 and 1 1 , and guide 
pin holes 4 are provided with 
extended clearance parts 5. Though 
the guide pin 6 is Inserted into a 
guide groove which is formed into a 
triangle to which the guide pin 6 is 
inserted, the extended clearance 
part 5 having 0.6mm depth is formed 
by drilling whose diameter 
corresponds to that of a circle 
circumscribed to the triangular guide 
groove. When guide pins having 
0.35mm diameter are used to couple 
multicore optical connector ferrules 
having 4 ± 0.002mm guide pin hole 
pitch out of multicore optical 
connector ferrules obtained in this 
manner at random, they are coupled 
without problem even if the 
clearance between guide pins and 
guide pin holes is about 0.5 pi m. 
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1. Title of the Invention 

OPTICAL CONNECTOR FERRULE 

2. Scope of Patent Claims 

(1) An optical connector ferrule which realizes a positioning 
and coupling using two guide pins, wherein guide pin holes for 
guide pin insertion are provided with expanded clearance portions 
having a diameter which is larger than a guide pin diameter at 
a given depth from inlet openings of the guide pin holes. 

(2) An optical connector ferrule according to claim 1, wherein 
an expansion dimension in the radial direction of the expanded 
clearance portions is not less than a clearance quantity of a 
pitch of the guide pin holes at inlet opening ends of the guide 
pins, an expansion depth in the axial direction is set such that 
the guide pins are deformed corresponding to the clearance 
quantity of a pitch of the guide pin holes in the inside of the 
expanded clearance portion and the guide-pin bending stress and 
the guide-pin shearing stress necessary for the deformation 
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become not more than the allowable stress of deformation of the 

guide pins and the ferrule. 

3 . Detailed Explanation of the Invention 

(Field of the Invention) 

The present invention relates to an optical connector 
ferrule which realizes a positioning and coupling using two guide 
pins . 

(Prior Art and Problems to be solved) 

Fig. 4 is a front view of an end face of an example of 
a conventional multifiber optical connector ferrule (20), 
wherein numeral (21) indicates optical fiber guide holes and 
numeral (22) indicates guide pin holes for guide pin insertion. 
A pair of these multifiber optical connector ferrules (20) in 
which the optical fibers are positioned and fixed in the optical 
fiber guide holes (21) are made to face in an opposed manner 
as shown in Fig. 5(a) and the guide pins are inserted into the 
guide pin holes (22) so that the positioning and the coupling 
are realized. 

In such a multifiber optical connector, to realize the 
highly accurate coupling, it is preferable that the clearance 
between the guide pin hole (4) and the guide pin is as small 
as possible and. it is practically necessary to use the guide 
pin with the clearance of not more than 1 nm. However, even 
in such a case, when a pitch (P) of the guide pin holes (22) 
of the ferrules (20) to be coupled is set as Pi > Pj as shown 
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In Fig. 5(a) , for example, when the difference Is 4 pun, the coupling 
of the ferrules Is established In the state shown In Fig. 5(b) 
where opposing end faces of the ferrules are not brought Into 
complete contact with each other thus forming a slight gap (g) 
between the end faces . Although this gap ( g ) quantity is relevant 
to the press force for the ferrule coupling, when an excessive 
force is applied, there arises a problem that the ferrule per 
se or the guide pin per se is ruptured. 
[Means for solving the Problems] 

The present invention provides an optical connector 
ferrule which can solve the above mentioned problems and can 
completely Join ferrule end faces by absorbing the pitch 
clearance of guide pin holes by effectively making use of the 
allowable deformation quantity of guide pins. The present 
invention is characterized in that an expanded clearance portion 
which has a dleuneter greater than a diameter of the guide pin 
is provided to the guide pin hole for the guide pin Insertion 
from an inlet of the guide pin hole to a given depth . 

Fig. 1 is an explanatory view showing a specific example 
of an optical connector ferrule of the present invention , wherein 
Fig. 1(a) is a front view of an end face of the ferrule and Fig. 
1(b) is a plan view in the state that a flat surface plate of 
Fig. 1(a) Is removed. 



3 

Copied trom 100^84^8 on li?-03-;e004 



In these drawings , numeral ( 1 ) indicates a V groove base 
plate which forms optical fiber guide grooves (3) on an upper 
surface thereof and guide pin holes (4) for insertion of guide 
pins at both sides of the optical fiber guide grooves ( 3 ) , numeral 
(2) indicates the flat surface plate which is mounted on the 
V groove base plate 1 in an abutted manner , numeral (5) indicates 
expanded clearance portions extending a given depth in the axial 
direction from inlet openings of the guide pin holes ( 4 ) . The 
diameter of the expanded clearance portion at the inlet opening 
is set larger than the diameter of the guide pins. Here, in 
these drawings, (A) indicates an optical fiber core and (B) 
indicates optical fibers which are positioned and fixed at the 
optical fiber guide grooves (3) of the V groove base plate (1) . 
[Operation] 

Fig. 2 is a plan view of ferrules (10) (11) which differ 
in the pitch of the guide pin holes (4) in the state that they 
aire coupled, wherein at the time of coupling, the guide pins 
(6) are designed to be deformed in the inside of the expanded 
clearance portions (5). 

As shown in Fig. 3, assuming the diameter of the guide 
pin (6) as d. Young's modulus as E, a deformation quantity as 
6 and the sum of axial length of the expanded clearance portion 
at the time of coupling as 1, the stresses necessary for 
deformation are respectively given by following equations with 
respect to the bending stress ab and the shearing stress x which 
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are generated at the proximal end of the guide pin { 6 ) . 
ab= 3Ed / 1^ -6 
T = 3Ed^ / 4l\ -6 

In this case, ab and t must be not more than the allowable 
ranges of the guide pin (6). It is needless to say that the 
strength of the ferrule per semust be not less than these stresses . 

As an example, assuming the allowable bending stress of 
the guide pin (6) as 100 kg / mm^, E = 21,000 kg / mm^, the diameter 
of the guide pin d = 0.35 mm and the deformation quantity o = 
0.005 mm, 1 is set to 1 = 1.05 mm. That is, it is understood 
that it is necessary to set the axial length of the expanded 
clearance portion (5) of the one-side ferrule to not less than 
approximately 0.53 mm. Similarly, when the allowable shearing 
stress is assumed as 35 kg / mm^, 1 is set to 1 = 0.65 mm. However, 
since the 1 corresponding to the bending stress becomes 1.05 
mm, it is sufficient to consider only the bending stress in this 
case . 

The shape of the expanded clearance portion may have the 
whole formed in a tapered shape or may provide a straight portion 
to a fixed depth and have only a bottom portion thereof formed 
in a tapered shape. It is needless to say that the expanded 
clearance portion can cope with the stresses with various shapes. 

Although the above-mentioned explanation has been made 
with respect to the multifiber optical connector ferrule, it 
is needless to say that the present invention is applicable to 
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the optical connector ferrule having a single fiber. 
[ Embodiment ] 

The optical fiber guide grooves and the guide pin grooves 
are formed in the V groove base plate made of silicon material 
and the flat surface plate is joined onto the V groove base plate 
thus producing the ferrule. Further, as shown in Fig. 1, the 
expanded clearance portions are formed in the guide pin grooves . 
Although the guide pin is inserted in the inscribed- circle guide 
groove having a triangular shape , the expanded clearance portion 
is machined by a drill having a diameter corresponding to a 
circumscribed circle of the triangular shaped guide groove thus 
forming the expanded clearance portion having the depth of 0 . 6 
mm. 

Provided that the multif iber optical connector ferrules 
which have the guide pin hole pitch of 4 mm ±0.002 mm obtained 
in this manner are coupled in a random manner using the guide 
pins having the diameter of 0.35 mm even when the combination 
having the clearance between the guide pin and the guide pin 
hole set to approximately 0.5 pun is used, the ferrules can be 
coupled with no problems . 

Further , when the experiment was made with respect to the 
coupling of the optical fiber ribbon comprising 8 single -mode 
optical fibers having the core diameter of 10 jxm, the result 
shows that the mean coupling loss was 0.35 dB and the maximum 
coupling loss was 0.82 dB. Accordingly, it was confirmed that 
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the irregularities of the pitch of the guide pin holes were 
absorbed . 

[Effect of the Invention] 

As has been described above, according to the optical 
connector ferrule of the present invention, by providing the 
expanded clearance portions to the guide pin holes, the 
irregularities of the guide pin hole pitch can be absorbed by 
generating the deformation of the guide pin at the 
above-mentioned expanded clearance portions whereby the 
favorable coupling can be realized in a stable manner. 

Further, the expanded clearance portions also effectively 
work as guides at the time of inserting the guide pins . Still 
further, it becomes possible to release wear powder, dusts or 
the like which are produced along with the attachment and the 
detachment of the guide pins in the expanded clearance portions 
so that the ferrules can be joined without damaging the end faces 
of the ferrules. 

4. [Brief Explanation of the Drawings] 

Fig. 1 is an explanatory view of a specific example of 
an optical connector ferrule of the present invention, wherein 
Fig. 1(a) is a front view of an end face of the ferrule and Fig. 
1(b) is a plan view of the ferrule in the state that a flat surface 
plate of Fig. 1(a) is remoyed. 

Fig. 2 is a plan view of the ferrules having different 
guide pin hole pitches in the state that the ferrules are coupled 
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and Fig. 3 is an explanatory view of an action of the expanded 
clearance portion of Fig - 2 . 

Fig. 4 is a plan view of an end surface of a ferrule of 
one example of a conventional multifiber optical connector 
ferrule and Fig. 5(a) and (b) are explanatory views of problems 
held by conventional examples . 

A... optical fiber core, B... optical fiber, 1... V groove base 
plate, 2«. flat surface plate, 3... optical fiber guide groove, 
4... guide pin hole, 5^ expanded clearance portion, 6... guide pin 
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